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Abstract: 

PROBLEM TO BE SOLVED: To provide a safe lithium-ion secondary battery having high 
moisture- resistance where battery performance is prevented from decreasing caused by the 
effect of water on lithium containing complex oxide of a positive electrode material, and 
heat generation at the time of short-circuiting, etc., of the battery can be inhibited low. 

SOLUTION: This lithium-ion secondary battery has positive electrodes containing a 
positive electrode material made of particulates of lithium containing complex oxide, 
negative electrodes containing an active material enabling occlusion and emission of metal 
lithium, a lithium alloy and lithium ions, and an electrolyte. Here, at least one of surfaces of 
the lithium containing complex oxide partculates and surfaces of the positive electrodes 
have film made of a water-repellent material. At least on selected from among a fluorine 
containing macromolecular compound and an organosilicon compound are desirable as the 



http://aurigin/spiweb/webbench.dll?cmd=DisplayAbstract&session_id=b465322253c649a... 2/18/2004 



v. Document Summary: JP 1 1 -224664 A2 Page 2 of 2 

r 

water-repellent material. 
(C)1999,JPO 



Copyright© 1993-2000 Aurigin Systems, Inc. 
Legal Notices 



http://aurigin/spiweb/webbench.dll?cmd=DisplayAbstract&sessionJ 2/18/2004 



I 

■■" -f 

i 



m)B*mmtf up) 02) & ^ ^ & $g (a) mwmw&mm 

1-224664 



(43)&HB ¥$ll¥(1999)8£17B 



(BDIntCl. 6 






FI 




HO 1M 


4/02 




HO 1M 


4/02 C 




4/58 






4/58 




4/62 






4/62 Z 




10/40 




10/40 Z 










*M* «S*«ffl»2 OL (4 6 1) 






#H¥10 -25401 


(71) USA 


000226220 










BSWfc3M*j££it 


\CC) U4W4 P 


















S22 










s?s»«f»rfr?i#*iii i -Kmwms. 






























mmmmmim i -26BflM&3M*5S 






























m®m\ms$m*w i -asBjffl&tisc 


















(74)ftSA 












R*HK:«< 



(54) ismvzm Bwatt. ;«^fettg^A-f^->zi^Mea 



(57) {gift] 

( mm : wmo y A*ra£iM3itoP*ftai0 
if <o*£oas»£ ^ < hp h z t m s h 



(2) 



*ffl¥l 1-224664 



mm 1 1 y ^A£^£®tt»&? x o** 

3EflBfSr*tf]ESt. A*y*9A. U 

li y a 4 jj-y &«*&ffiTOtf£ ! lfelt**tr A® 

mx-hmmi iztmnoj-v&j *>-#mm. 

[0001] 

[#»«>«•««*#»] *wm±. mw&im&zti 

[0002] 

^x -y *>u*m%mzitKxffiftJi*)i<¥-®&. «* 

TR. y-hMA-yn^fc'coSl^liSomiStLTcT) 

*«*»ajiiriE=5:ssiMt**tfa*i: . m®b*m- 

«*LTv«fcojES£fliirtfi*£J: 0 y f-^A-f * y 

tdiiEm^^tz^m^-tib. man mmcx 

thtix^h. £ JtiEffi^sitigT-t X'% ztsmm 
&snt<rm&mf&t:v>* vy^iv-AKb-mmm 
mifKmmx-imthKb'nm&b twi. 
zuzjEmzcobcoi*, mmzm^tstx-im^zm 

ii%^£olzl%milf%e>%\>\ *ZX\ ZiihlEm 

mm^a 5 ±#L8f?ftti. .it 



S. 

[0003] 

* yz&mmzm? h z. b * s -r-s . 

[0004] 

*yz»«JlMi. y**A**«£IM^tt*J: l J$r 
m»«k£^&y^'7A^yz»:Bjte£fcu 

fci!«Sr<f:il«* t iSF4U^. 

[0005] *«Bjj-cfflv^*i4 u^^A^^ra^iKE 

AX(±vy#yKy^A&fc*o^£Itffc;!fek 4fctt=J 

7cmxwPiZixtzm-&WiimtfmfL>tiz>. mta. - 

g.Ai* £'c7)^Ji7c*co i S4 fcii 2 «eLh*a&- 1 

;co^. ±IBcoy^^A. -•y^yU^O^«7C«?r 
M t Lt fc # O^-it W<OS J ?Jt* s , N i /M = 7 0 / 
30-95/5. Li/ (Ni+M) =0. 95-1. 
3 0 ^Igffl fc h hXo y ^;H6 U A*>'#4 

[oooejcicoid^y f-^A-t-ws^-f^sji 

tt, *HlilA* < 3feK:aiH t/c!»SS¥8 - 284380 fc 
co*^tt- -y *>W1i®bmEjiL#K&me>Vmm b' 
T^-y *)W^bW,^ft<n&m\t^<n>m^m: 

m. zvmmii&ik. m&uc.mb*ffltvi- 

VJ*%b'<?>Vf?Mtii%l£m&L. 600-850 'C 
t«t4 i t fc i 0 , ffitm^i: LT»4>*14 . 
[0007] 

[^B/!cO||JfeO»«] *»IB<0»-<0WI»JBfctJV^T 

(i. y ^&isw^mm<nw&^wmm*>izmk 
mmxwmLffliLTmizw&m&ixfrb. *ti 
im»xiEm&mtfL-t&. m-wmmmiz&^xte. 
y i-^^^m^mimmmmmm^zmm 



i 

f 

/ 

I 



mmm ttz t <nx\ y +v ^w^mim<r>wm- 

*mx-w&LxiEwm\ l zw&*ffi&th. wftim 
&i>. mmmxamthtxit. xz&mmmz 

mitcfmmx'ttmtizttmtiw uf-^A** 
m^mam?w&kjEWWB3k*. m-mx-m 
awcfr* o t§r&im-nmtmi&x-&: v mcim 
mMm%mmizft%ot%is\i.m~&MimE.<7)m 

[0008] *^mx'm\^tihm^mmt ixu. 
mm-. m-ifdim^(ommmmi>zi5^x. mm 
-5 imx'V) u f-*M * ><wm* m,imtimh 
MX'mmztiixdKzkco&K vj-v&j 
*>mmmttib<?>x+£\rti\i%k%\\ zcdxo 
%mkmmt ixu. y •vm^^m^\t^ittz\t 
wsst-y-imk&faKb'tfmi'tzti&tf. y **j&a *y 
m&zG-t&mifflmThti\i. mzmm±^\ 
gwiwt^t ix a. xvm7 ,it^\s>. *y 

7 vltt'->)T>%k'cr>7 vXmH&te&li. 
nu*jr)Vi/yV ^ V9uui/*^)Vi'vVts;)i.<F>iS)\' 

^is^yV. f^tlhU^h^^yy^b'^yy^ 

[0009] y ^^^m^mm.^ (jesm) 
*3tt4iE»ofwc«iMtt i &&mm<WTmitmzw 

wxfimttntMrte, Zffy&mzmtx, h 
&wmmwtmmzmzittii><7). mmm 

if. tf'J 7 -y ft t' ~ V irVts: k^Wtmm.* N - * * 
iih'a y K >tc ZnWffimmm Liz i> <n. fc8Kt* 

[ooio] wmfrhimmm-hiimtmt'jm 
<Dumx&\ mmzn, v^^t&nmitm 

ftf- y bn&mmRVN - * n y h y& 
OiEffi^i^s^ mMizr^uyyy'v^ax 



(3) ftfWl 1-2 24 664 



5. 

[00 11] ';f-?A>f ^vzJWaKi, 

vj*^&iz\tv^j*4*y*mmHf®£mm 
xts*). c\tit>*m^xMa<7)i}mT$mzti&. mm 

[0012] yf-^A-f *vt«a»aj-rifi«riaMti: 

tt, L i C 1 0 4 , L i PF 6 ^rt'wyf-^AJSSrro 
euy*-iK*-K xfi/y*-^- k 1.2-5** 

[00 13] IEffifcftffii£l$i]«U ffl&frte 

[0014] OTHStMt J: WftlMW 

xftwiTsinmmtzmhii&hnxn*^. 

[00 15] 

[UteMl ] I8-7^(6*S) 4 94. 2stiX 
WBB&rtfl'h (6*«) 89. 1 g£2L<0*sE?kfc:Jg 

y>^3 18. 08*1. 8L('j7^-)tf»fcW:» 
»LfcUa»^hy>A*»«*««Lfc (B») . 8 0 

x:<mfci uzAmtBrnzmtzmuL. 

tz. '&t>titzikmtzr&. mitz<7)ibgs** 

T'4 0 0X:T*3fifra, m&LX. Ni, Co^ift 
ft ( N i : C oK^it= 8 5: 15) fcftfc. JJBTH 
fe*lfca^«MMIltL i / ( N i +C o ) SW= 0 . 
9 7, 1. 0 3. 1. lOfc^iAo&JcSMk'Jf-^ 

«*SrjDira^LJt», o-? y-df/pyfrfflivts 

7 5 0°C. 10«aa«E)jW-4C:fctJ:0, 
^-•y^/^yf-^Aafii^SrftJt. <X^X\ Ztlh 
S:, **iW#UH7yftxf-l/>18a (Wffii 1 (80 

H^-y^Wiyf-^AWtFdCHl, 2. 3)*# 
fc. Kfil. 2, 3<0*n*h.**«it»tl3ilBIWIL 
fcflk. ^n^(cr-bf-I/y77 >y ^fcitA'^y EH7 -y-ft 
X^>^**7 5 : 20 : 5*>fiftHrC5fc#i&&Lfc 
o-5-TPXT'JI$0. 1mm, iSS16mm 



(4) 



#HB¥ 1 1-224664 



1:1) fcl^W/LOLi C ! 0«fc»KLfc*l* 
«. -fey^-*- : -t/W-K) , AHy*«> 

a?kj¥$o. 2mm) zm^xtmmnmimi 

^WiSlSiT" 0 . 5mA/ c m 2 CO«SSfJKTlT V > . 
[00 16] 

(Hi60iJ2 ] HSgCT l fc HHM>*frT, l i / ( n i + 

h;px>« mizm it&m ixmm 
m^mm- (mm) Kfi4«r*ft+t 

laiaiWILfca. *ft«lfcH«<0*ttTjE**JJ:^ 
[00 17] 

[HH0II3 1 nsfeffl i k mmc?)&ftx\ Li/(Ni + 

C o ) BL? Jt= 0.97 -x 4r;Hfc 'J AftS 



y (tms ) Kfi5**«+ici 

MfcSlfcf*. 101011 fcH«0*8?CjEflH3J:tfK 
[0018] 

[ttKM i ] mm 1 1 raawxRft'CL i / ( n i +c 

o)«mt=0. 97. 1. 0 3ttJtfl. 10Wm& 
- -v $tjHI y AtMfrf ( KH 6 . 7 , 8 ) £PSi I 

i arises t7tt*nsfi0ij 2 1 h«£ t-ci^ffliEffifc j 

1 (C^rf . 
[00 1 9] 

[jt«M2 ] mmm 1 1 H«*>*frTL i / ( n i + c 

o ) Wrf Jt = 0.97 y ^H? \) Affltfiff 

(n^ : - 5 ox:) x-mmm 2 1 nmz tx $mmm& 

[0020] 

mi] 





No. 


Li/ 

(Ni + Co) 

St* Jfc 


urn 

mAh/g 


»e 

Si 

aAh/g 




J8* 


mm® 1 


1 


0. 97 


225 


192 


85. 3 




2 


1. 03 


220 


187 


85. 0 




3 


1. 10 


221 


173 


78. 3 




mmw 2 


4 


0.97 


220 


180 


81. 8 






5 


0.97 


215 


178 


82.8 


m 


Jfc«« 1 


6 


0.97 


215 


152 


70. 7 


m 


7 


1. 03 


210 


145 


89. 0 


m 


8 


1. 10 


211 


132 


62.6 


M 


M:ttW2 


9 


0. 97 


230 


197 


85. 7 


M 





[ 0 0 2 1 ] H 1 J: 0 . 9E*1ttlM-C«iaLfcEffi« 
li, lffl3*&WzffliLXb*M®m. xmusj: 

tit><r)m.misx'>im uziEmm-ktjjEmmvc 



[0022] 

[HMW4 ] mm 1 1 RHKOjftttTL i / ( N i +C 
o)S?-Jt=0. 9 7fcJ:tXl. 1 0<0l^--yy-;Hl 
U^">A«»Ft*fe. <X^X'm*>lzZtlt 3 izT**l' 
V7yv9mfwmyv\te^vvw&i5 : 2 

0 : 5commtX'^m^it:m. n-7-ri/xt« 

SLJf$0. lmm.IgiemmOli^MU. 

urn? (m v*Mhv7) tmtuzoiifimix 



(5) 



ttWPl 1-224664 



im%jE® (ton o. 1 1 > ztihnmm 

JEm*5S.Wzim&mLtz0>*>. ratify*-* 
*-hMZ>*h*i'Xfyto&ffi. (ft»Jtl : 1 ) 

ki*/i//l<7)l i c i o 4 zmmLtzmsm. -t^v 

0. 2 mm) fcJBVvCHHUflTOfcfcfBHUfc. -Ift£><0 

W3t? 0 . 5mA/ cm 2 ^ttBMtttrV V ftmttfi 
l±4. 3V4T. I*««<a«:3. 0 VitN3«<iHIWfc 

[0023] 

[HUM 5 ] SUtM 1 1 H«<7)«:ftT'L i / ( N i + C 

o ) M?Jt 0.97 mit- 7 ^;hk y j-vmm?* 

iBCfWcttKW^lRSiKfcKUfflEa (KBl 2 > * 

tm 1 2 i mumLfcmmM4 1 

[0024] 

imtm ] mmw 1 1 ww>*ft-pL i/(ni+c 

o ) flfflt 0.97 fOS-^-- -y irMSt V Wmm-* 



■c. *ffifcgfektt»as*^j«$^JtiifiitffliEffi (mi 

3) MHi 3t*»+fciaiBWLfc«)%« 

*«4 4:|a|«0*J6TB5«fflWftfcfflSL. HJfi^4fc 

[0025] 

[ ifcKW 3 ] mmm 1 1 H«w*fr"t«^x v ^n? y 
v vmmmmA t nmiz ixmrnxm (mm 4. 

[0026] 

[HM0I7 ] WIW4~6T»fcft>fcKltfB:iE*l 0. 
11.1 2fc<£tfl 3ICWC, *»+fc»B-Wfi^ 

^xmrnmLZft-ytz. wumtzort. 

[0027 ] 

[ikiRW4 ] mm3x^titzmmm 14.15 

[0028] 
[*2] 





No. 


Li/ 

(Ni+Co) 


nAh/g 


ft* 
■Ah/g 


% 




ft* 




10 


0.97 


228 


195 


85.6 


ftB 




11 


1. 10 


223 


174 


78.0 


mm 


* 




12 


0.97 


218 


177 


81.2 


KB 


* 


$ffifl|6 


13 


0. 97 


215 


174 


80. 9 


%B 






10 


0.97 


228 


196 


86. 0 




* 


li 


1. 10 


223 


175 


78.5 




* 


12 


0. 97 


222 


180 


81. 1 






13 


0.97 


219 


179 


81.7 




# 




14 


0. 97 


215 


152 


70.7 


%B 


m 


15 


1. 10 


211 


132 


62. 6 




to 


JbftfM 


14 


0.97 


230 


197 


85.7 




m 


15 


1. 10 


227 


178 


78.4 




m 





[0029] *2*^^*^ct9t. SWcflfflLfciE CJ:*»»W4Bft4>*i=arV^ L*>U IMeKlUtiE 



(6) 



ftlPPl 1-224664 



[00 30] 

[HUMS] v^Aj*yz<:m&cD3&mfflLki 
x. &<D£?%wmzffiizx&mMm&ft'oK. m 

jfcffU -6 fc H«fcfls«LfcWfl 10, 11, 12, 1 

tWHUfc. £ft.txf-uy*-jif*-h (EC) * 
1 : 1 (MMit) MfeVRGL. SaMft^fttaWtT 

<^R»t J: iiRSRiflMRC J: *«feWFtf LTWf UT 
i^^tH, ECOj|fiJfcJ:6«JKa*ltl,9lvvca 
SUM* . SSteiMSfll 5 ottft 1 4 1 

[00 3 1] 

[ttttlH5 ] 3mW8fcH8*#8cCHm 4 .15$: 

[00 32] 
[^3] 







1 0 


6 0 


1 1 


5 0 


1 2 


5 5 


1 3 


6 5 


1 4 


1 0 0 


1 5 


9 5 



[0033]^3i0, m^m. UfclEff £JH^fc«6 
[0034] 



C72)WS» iiffl n# 

(72)»I8# *8? »~ 

&ttRBSBf3!J9rrt 



(72)^bj# «# mm 

(72)*»t ®# 

§mtiiMmim@*m i -26B*Mi#«rt 

£*IJIJ*8f3SS>rl*i 



